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Smart Cameras: Counting People

Mining Images in Publicly-Available Cameras for Homeland Security

A dramatic increase or decrease in the number of people gprear‘ing at
a location can be an indicator that something has happened that may
be of interest to law-enforcement, public health, or security. This
work demonstrates how low quality camera images can be used to
automatically alert when an unusual number of ‘people are absent or
present at a location. We report on experiments using publicl
available, inexpensive cameras already operational over the Web. A
“historical database"” (H) for each camera is constructed by capturing
images at regular time intervals and applying a face detection
algorithm to'store the humber of faces appearing in each image (“face
count”). Later, given an image X having timestamp t, if the face count
of X is significantly higher or lower than the expectation inferred
from H for time t, an Unusual number of people are considered to be
present in the image.

Figure 1. Image captured from publicly available webcam on left and
with automated face detection on right.
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Figure 3. Overall approach for detecting whether an unusual
number of people are appearing in a camera image.
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Figure 4. View from puBIicI ' Figure 5. Average number of faces figure 6‘.7 Range of values considered
available webcam in NYC. Ten detected in webcam images (see Figure normal” for the time of day (bm|dd|e
faces were detected. and 11 were 2) during a standard weekday from one area). Values above (top) or below the
manually counted. ' week in the winter. Noon (12:00) is the middle area“(bottom a”rea) are
most popular time and 3am (3:00) is considered “unusual.

least popular.
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